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Summary

“The Ground rest Accelerator IGT’.4I WII1 be a heavllv
hearn loaded H :lnac with L; ht ta!erances on accelerr+ung
field paran-wtem iThe metio s used In modeiln the effects

t(Ii beam Ioadlng }n tiIS machine are deacrlbed. T e response
o!’ the cavity to both beam and rad]o-frequency IRF) drive
sumulus IS derived, lncluchng r.he e!~ecw otcavltv detunlng.
rhls dertvauim is ni~t rest,rlcted w a Sxnallslgnal
.ipproximaLrun. .ln analyucrtl method for syn’heslzrng a
predistor~un network that decouples the amplitude and
phase responses of the cavity IS also outlined. Simulauon of
performance, Including beam loading, IS achieved thrnugh
use (lf a control sys*~m analysls software package. A
~r.ralghtforward method IS presented for extra

r
Ia’..ng this

work to model large crru led structures wrth c osely spaced
parawuc modes. 1’Resu ts w date halve enabled the RF
ron Lrol system dcslgns (or (ITA ~ be opumz.ed and have
~~en Insight ]nm t.helroperauun

Introduction

An electrical equivalent clrcult ,,f in RF .i(,.t’i~>r:)t:):<

—~-~— -- -——--
,, ,. ,,,r ,:111.I r, !\

from the fundamental dlfferenual equatl(]n (iemr:hlng :ht,
voltage respunse {~fthe cavity clrcult u) ~ c.urren[ .:II,puY,,,.
It?, the Impulse [m edance response, the [:mt> I: 11:.1:n

-{Iperahonrii model 01 L e complex envelupe, wh:, h .. .I), w!]
In FIg ‘J, ~.an be deduced, where
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WIUI

~ot.e hat In b,, Lh ,.}ises, :he de~rlblng equnt]ons [Jf Lhe
mode! are linear and simple In nature, S() restmcttons have ,
been placed on tie proper-ues oi ‘,he Input current sl~als
other than the existence of :helr La-Place transform l’he
e!Teck of cavity detunln~ and !In]te resonator (.J have been
)ncluded d]rectly
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I!l, (llllw IIIV !I)tllfill !111(1. 111, ,! ,, I
Irllldrhll lblivll} w!!ll!. x!ll,l~l!l, , 1: 1. ‘
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I)ecoupling Network Synthesis
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A resonant clrcult. such as a cavity, eXII bltx cr[mrw

nlul~tl)n
(}u lln~ between responses M amplitude and , Aase {w LQ)

rhls IS vsDwInil Y evident wh~n Lhe CaVILY IS
,, ,,,
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rl this wftware, and a!l elements were subsequently ,
<{)nnec~=d In th~ same manner While space does not allow a ;
tx~mplew descrl?t]orr here of the simulated loop, u hltwk
d]a~am containing d_re esserrual components IS shown in
FIg 9 The LQ control I,wps are placed iirr)urrd the csvlty rA)

.—
-. --

–. *-— --
a .— —

titi u ! .I)lcn, RI’ .,. !l, [11 rll’w k dlu*r Hlrl

,,! t

1.,

,,

,1’

..


